















I IS SE ET T  WORKING PAPER SERIES 
 
 Inter-Country Comparisons of Poverty Based on a
Capability Approach￿
Muhammad Asali, Sanjay Reddy, Sujata Visariay
July 23, 2008
Abstract
We argue that inter-country comparisons of income poverty based on poverty lines
uniformly re￿ ecting the costs of the basic requirements of human beings are superior
to the existing money-metric approaches. In this exercise, we implement a uniform
approach to income poverty assessment based on basic human capabilities for three
countries in three continents: Nicaragua, Tanzania, and Vietnam. We compute stan-
dard errors of the resulting poverty estimates and compare the incidence of income
poverty across these three countries. The choice of approach a⁄ects both cardinal esti-
mates and ordinal rankings of income poverty across countries and over time. We ar-
gue that meaningful and coherent inter-country poverty comparisons are best advanced
through international co-ordination in survey design, and through the construction of
income poverty lines that possess a meaningful and uniform interpretation (as the cost
of achieving elementary income-dependent capabilities).
￿Asali et al. (forthcoming).
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11 Introduction
How should poverty be estimated? Amartya Sen has argued persuasively that poverty must
be seen as the deprivation of basic capabilities, where capabilities are the ￿substantive free-
doms [a person] enjoys to lead the kind of life he or she has reason to value,￿rather than
merely as lowness of income. Income is one instrument for attaining such substantive free-
doms, but only one. Moreover, ￿the instrumental relation between low income and low
capability is variable between di⁄erent communities and even between di⁄erent families and
di⁄erent individuals (the impact of income on capabilities is contingent and conditional)￿
(Sen (1999)). Sen has also pointed out that, more generally, all poverty assessment involves
two component exercises: the identi￿cation of the poor (i.e. the determination of who is poor
and to what extent) and the aggregation of this information to form a judgment concerning
the extent of poverty in a society.
An identi￿cation criterion that is uniform at some level of abstraction must be applied
to all individuals if this exercise is to provide a meaningful basis for comparisons. Poverty
assessments at the national and global level are subject to this demand. For example, we
may de￿ne as income poor all those whose money income falls below a certain level (which
is the predominant method in use at present: the ￿ money-metric￿approach),1 or instead we
might de￿ne as income poor all those whose money income is below the level required to
1In the money-metric approach, the identi￿cation criterion used depends on an international poverty line
(IPL) expressed in PPP dollars of a speci￿c year and converted into poverty lines expressed in local currency
units (and deemed equivalent to the IPL).
2achieve some end (such as the attainment of basic capabilities, as Sen recommends).
Although it may appear that the money-metric approach establishes a uniform identi-
￿cation criterion, it may do so only in a hollow sense. As argued by Reddy and Pogge
(forthcoming), the PPP conversion factors used for this purpose do not re￿ ect an invariant
level of purchasing power over essential commodities. Therefore, existing $1 and $2 per
day International Poverty Lines (IPLs) have a widely discrepant substantive interpretation
across countries. Moreover, the IPLs often fail to re￿ ect the cost of achieving basic hu-
man requirements in each individual country [See e.g. Reddy and Pogge (forthcoming)].
The money-metric approach does not provide the required uniform identi￿cation criterion
in that it is not evaluatively meaningful and has no common substantive interpretation.
A poverty line corresponding to the minimum cost of achieving a certain set of basic hu-
man requirements would embody a uniform identi￿cation criterion possessing the advantage
of having the same meaningful interpretation in all countries. Such a meaningful approach
to inter-country income poverty comparison and aggregation would avoid using PPPs alto-
gether, and eliminate both problems of the current money-metric approach in a single stroke.
Of course, a capability-based approach to income poverty assessment is not the same as an
approach to poverty assessment that assesses capability deprivations as such. There is room
and necessity for both approaches to poverty assessment.
In this study we report the results of a capability-based approach to income poverty
assessment. We show that it is possible to use existing household survey data from three dif-
3ferent countries (Nicaragua, Tanzania, and Vietnam) in three continents to de￿ne a uniform
capability-based criterion for identifying the poor. We focus centrally on the capability to
be adequately nourished, as it is both universally agreed that it is a relevant basic capability
and is easy to employ. We use this criterion to establish poverty lines that possess a common
capability-based interpretation (in terms of nutritional non-deprivation) in all three countries
and then estimate income poverty in these countries. By de￿nition, the resulting estimates
are comparable in the sense that they refer to the same (capability-based) concept of poverty
in all three countries. We thus demonstrate that, even with existing data sources (which
have not been speci￿cally designed with the purpose of supporting such comparisons), it is
possible to implement a capability-based approach to global income poverty estimation. The
sense in which the approach to poverty assessment adopted here is capability-based is admit-
tedly a very limited one. It focuses on explicitly specifying a single capability (the ability to
be adequately nourished) while making indirect allowance for other relevant capabilities. It
also takes a rather restricted approach (based on food energy requirements) to the empirical
identi￿cation of that capability. Finally, no allowance is made for variations in the commodi-
ties required for achieving basic capabilities, as is ultimately required in a capability-based
perspective. The approach pursued falls far short of the ￿ ￿rst best.￿Nevertheless, it presents
a superior alternative to the money-metric approach, in that it is grounded in a concep-
tion of basic human requirements, and employs this conception uniformly across countries.
For this reason, while being cognizant of its limitations, we will refer to the approach as
4￿capability-based.￿It is obvious that various enhancements can and could be undertaken
to generate more fully adequate income poverty assessments for each country (for example,
through using household adult-equivalence scales). However, the desirability of undertak-
ing such enhancements is common to all existing approaches to regional and global income
poverty estimation.2
We contrast the poverty estimates that we obtain based on capability-based poverty lines
with those based on the money-metric international poverty lines that are commonly used
and show that our approach yields notably di⁄erent results. We also examine how the use
of capability-based poverty lines, instead of money-metric IPLs, a⁄ects cardinal and ordinal
comparisons of poverty across countries and over time. Based on this exercise, we argue
that there is no ￿quick-￿x￿with which to align the existing money-metric poverty lines with
a capability-based concept of poverty. A simple increase or decrease in the money-metric
IPL without a change in the PPPs used to convert the IPL into local currency units cannot
bring about such alignment because the adjustment that is required varies from country
to country. A more comprehensive program of capability-based poverty line construction
(and complementary survey design) o⁄ers the best way forward for inter-country poverty
comparison and aggregation.
The poverty estimates produced here are not authoritative estimates of poverty in each
country since the data sources and the methods of poverty line construction applied here
2Notably, existing global poverty estimates based on money-metric IPLs produced by the World Bank
and others have not employed household equivalence scales.
5are insu¢ ciently re￿ned to support the claim that the estimates are de￿nitive. Our method
of arriving at the poverty line is but one of several possible non-money-metric methods for
constructing a set of poverty lines that possesses a uniform and meaningful interpretation
across countries.
We ￿nd that the choice of approach matters a great deal. In comparing income poverty
estimates across countries and over time, the capability-based approach that we employ does,
in some instances, give signi￿cantly di⁄erent results than the money-metric approach. Both
cardinal comparisons and (perhaps more surprisingly) ordinal rankings of income poverty
across countries are in￿ uenced by the approach used.
The rest of the chapter is organized as follows. In the next section, we describe the
conceptual content of the method that we apply. In Sections 3.3, we describe the method-
ology used in each country and in Section 3.4 we describe the resulting poverty estimates.
Section 3.5 discusses the implications of our analysis for inter-country poverty comparison
and aggregation and presents our conclusions.
2 Inter-Country Income Poverty Comparison and Ag-
gregation Using Existing Data: A Rough Method
The ￿rst step in the exercise is to identify a relevant set of elementary capabilities. The
cost of achieving these elementary capabilities can be described in a familiar manner. It is
6assumed that for each individual there exists some set of commodity bundles (adequacy set)
which su¢ ces to achieve the elementary capabilities. Given the prices faced by an individual
we can identify the minimum cost of achieving the elementary capabilities.
In a particularly simple approach, the adequacy set is assumed to be common for all
persons. We follow the Vietnam 1993 Living Standards Measurement Survey (LSMS) in
adopting this approach. This approach is a mere starting point, and insu¢ ciently attentive
to the diverse features of persons (e.g. age, gender, or occupation) which in￿ uence the way
in which they can transform commodities into capabilities. These diversities should be taken
into account in a fully adequate approach to poverty assessment.3
In our empirical exercise, we take the ability to be adequately nourished as the centrally
relevant elementary capability which anchors the identi￿cation exercise, at the risk of con-
siderable over-simpli￿cation. If it is assumed that a certain ￿xed level of calories is su¢ cient
for all persons to achieve adequate nourishment, then the minimum cost of achieving this
capability may be identi￿ed for all persons. In this study, we operationalize this idea in a
particular way. We follow the Vietnam LSMS in our empirical approach. We choose as a
reference group that quintile of the population which comes closest to achieving the nutri-
tional standard (in our case, a food-energy standard￿ 2,100 kilo calories). For simplicity,
the consumption pattern of this reference group is taken to indicate the composition of the
minimum cost bundle. The food poverty line is the cost of the bundle containing exactly
3In many national poverty estimation exercises, this problem is addressed with the use of adult-
equivalents.
72,100 kilo calories and re￿ ecting this consumption pattern. This method takes into account
the preferred patterns of food consumption of the group in the population whose consump-
tion is closest to the nutritional standard and is a rough and ready way of making allowance
for prevailing consumption norms. Although there is the danger of using a consumption
pattern that is ￿richer￿in one country than in another as if it was equivalent for purposes of
poverty line construction, there seems no straightforward way to avoid this problem without
bringing in auxiliary judgments, which could (and indeed should) be integrated into more
comprehensive exercises of this type.
Next, we make an allowance for non-food requirements. Once again, we follow the
methodology used in the 1993 Vietnam LSMS. We determine the ratio of non-food to food
expenditure for the reference population and then maintain this ratio at the poverty line.
This is a highly inadequate approach to a complex problem, which we follow here because
of a lack of independent information on non-food requirements and costs.
Suppose that the average commodity bundle of the reference population has a calorie
content that falls below 2,100 KCal by x percent. Our approach assumes that the reference
population￿ s shortfall in the expenditure necessary to achieve both the food and the non-food
expenditure requirements (for capability adequacy) is also x percent. The implied food and
non-food poverty lines are added to constitute a general poverty line which is assumed to
re￿ ect the minimum cost of achieving non-poverty.
We may informally illustrate our general approach as follows. If a minimally adequate
8level of each of the relevant income-dependent capabilities is deemed essential to avoid income
poverty, this gives rise to an ￿ adequacy set￿with an L-shaped lower contour in the capability
space (see Figure 1).
Figure 1: Capability Space
We next translate this concept of poverty into terms which are more amenable to mea-
surement. An adequately nourished individual needs to receive adequate amounts of various
food characteristics:4 food energy, protein, fats, ￿ber, macronutrients and so on. It may
be thought appropriate to make allowance for adequate amounts of other commodity char-
acteristics as well (e.g. taste). Since di⁄erent commodities contain these characteristics in
di⁄erent proportions, substitution between them may be possible, giving rise to a di⁄erently
4On the concept of characteristics of commodities, see Lancaster (1971).
9shaped (even smooth) lower contour of the adequacy set as represented in characteristics
space (see Figure 2). For example, it is conceivable that a lower level of food energy intake
may su¢ ce for nutritional adequacy if fat, protein, ￿ber, or other nutrients are contained in
the diet to a greater extent, or for that matter if a person is healthier, or is better protected
from the elements (such as cold weather). Trade-o⁄s of this type may exist in relation to the
characteristics of goods that promote each of the relevant elementary capabilities. However,
our approach will not take note of this possibility. For simplicity, researchers have focused
historically on the food energy intake of individuals and have anchored the poverty line in a
calorie adequacy threshold. We will not depart from this classical approach, despite its very
severe limitations, as employing it will su¢ ce for us to make our broader methodological
point. In our study, the calorie adequacy threshold is de￿ned as 2,100 kilo calories per day.
As noted earlier, we make the operational assumption that if the food energy intake of the
reference quintile falls below 2,100 kilo calories by x percent, the shortfall in other required
characteristics (and in the commodities that possess these characteristics) is x percent as
well. Let us call this the equiproportionality assumption. Building on this assumption, the
average expenditure of the reference quintile is scaled up or down, as required, linearly so
as to permit the reference quintile￿ s consumption pattern to be maintained while providing
resources just su¢ cient to consume the required number of calories. This scaled expenditure
level is de￿ned as the poverty line.
This approach is necessary because we do not have su¢ cient information to establish
10Figure 2: Characteristics Space
directly the cost of achieving the non-food capabilities considered essential for an individual
to be non-poor. The approach used here relies on the observed pattern of consumption in
the reference group, the calorie anchor, and the equiproportionality assumption to determine
the choice of poverty line.
In principle, it should be possible to relax the equiproportionality assumption. However,
in the absence of any consensus as to what non-food capabilities are of concern, on the
characteristics of the commodities which promote them, on the transformation function that
relates these characteristics to capabilities, and on the levels of each capability that ought
to be deemed minimally adequate, any adjustment will lack adequate justi￿cation. There is
a need for more explicit speci￿cation of the non-calorie requirements and the collection of
11information needed to determine the cost of meeting these requirements. Such an exercise
will not be readily feasible without the design of surveys speci￿cally with this end in mind,
and complementary exercises in evaluative judgment.
3 Data and Empirical Work
The methodology described in the previous section is applied to three countries: Nicaragua,
Tanzania, and Vietnam. The important feature of our exercise is that we use a common
capability-based approach in all three countries. We use these poverty lines to compute
poverty estimates, and then compare them to those from money-metric $1 per day and $2
per day international poverty lines. We then explore the robustness of inter-country poverty
comparison and aggregation to the choice of identi￿cation concept.
We follow, to the extent possible, an identical methodology of poverty line construction
and survey analysis in all three countries. Although we apply a common nutritional (and
speci￿cally calori￿c) standard in all three countries, we attempt to account for di⁄erences
in dietary norms and local prices. Since the surveys used were not designed with this end
in mind, we were forced to make certain decisions to estimate comparable concepts in the
diverse surveys used. Despite the necessarily second-best nature of the exercise, we believe
that it represents a more coherent and meaningful approach for inter-country comparisons
of poverty than does the prevalent money-metric approach.5
5The poverty estimates produced by the Economic Commission for Latin America and the Caribbean
12The countries selected for this exercise are attractive choices for a few distinct rea-
sons. First, each country lies in a di⁄erent continent, thus allowing us to demonstrate
that capability-based inter-country comparison and aggregation of poverty estimates can be
undertaken despite di⁄erent food habits and non-food expenditure patterns. Second, two
of the countries (Nicaragua and Tanzania) had very similar headcount ratios in the 1990s
according to the World Bank￿ s estimates based on its $1 and $2 per day IPLs, but the
third country (Vietnam) had a very di⁄erent headcount ratio from the other two. This is
summarized in Table 1.
We also compute standard errors of all poverty measures by using bootstrapping. Thus
we can make both ordinal and cardinal comparisons across countries and over years and
check if the di⁄erences are statistically signi￿cant.
Table 1: The World Bank￿ s Poverty Headcount Ratio Estimates
Year 1991 1993 1998
Poverty Line $1/day $2/day $1/day $2/day $1/day $2/day
Nicaragua ... ... 47.94 77.78 44.71 79.03
Tanzania 48.54 72.53 ... ... ... ...
Vietnam ... ... 14.63 58.16 3.8 39.68
NOTE.￿ Source: World Bank￿ s World Development Indicators (accessed on-line on March 13th,
2005).
Third, in each of these countries, there are well-designed household surveys to which
we could gain access. For Vietnam and Nicaragua, the data are from the Living Standard
Measurement Surveys conducted in these countries by the World Bank in collaboration with
national statistical agencies. The data on Tanzania come from the Household Budget Survey
(ECLAC) are an important exception to the dominant use of the money-metric approach (Altimir (1982)).
13conducted by the Tanzanian National Bureau of Statistics.
The LSMS for Vietnam adopted a speci￿c methodology of poverty line construction and
survey analysis using a capability-based standard of a limited kind (a 2,100 calorie nutritional
anchor). We adopt the same methodology and use the household data sets for Nicaragua and
Tanzania to compute comparable poverty lines for these two countries.6 Although we have
already alluded to the methodology employed for Vietnam, we describe it in detail below.
In order to facilitate comparison of statistics across countries and across poverty line
concepts, we also calculated bootstrapped standard errors (using 1,000 iterations) for every
poverty estimate. The large number of iterations guaranteed a very high con￿dence level
in most, if not all, cases in the calculation of the standard errors: a 5 percent signi￿cance
level and a deviation in magnitude of approximately 4.5 percent from the limiting standard
deviation.7
6Adopting the methodology employed in Vietnam is, to a degree, an arbitrary starting point. It represents
one among many plausible ways of construction a nutritionally anchored poverty line (see e.g., Ravallion
(1994)).
7We used the method proposed in Andrews and Buchinsky (2000) to choose the optimal number of
bootstrap iterations, and to evaluate the performance and precision of the resulting bootstrapped standard
errors. In fact, following the procedures proposed by Deaton (1997) and Howes and Lanjouw (1998), we
calculate standard errors both using bootstrapping and using the sepov command in STATA. The latter
implements a standard error calculation based on theoretical premises. In both instances, a simple two-stage
sampling design is assumed, whereas in fact all of the surveys we have examined involve a more complicated
survey design. As a result, the standard errors we calculate cannot be viewed as more than indicative.
This is, of course, not a problem unique to this case but is common to all of the existing literature on the
calculation of standard errors for poverty measures. We report and refer only to the bootstrapped standard
errors since the standard errors calculated through the two approaches were generally very close.
143.1 Methodology Used for Vietnam
The methodology applied in Vietnam amounts to undertaking ￿ve steps:
1. Exogenously identify a threshold of nutritional capability adequacy and characterize it
in terms of characteristics of commodities consumed (the 2,100 KCal calorie norm).
2. Identify the quintile whose average calorie intake is closest to the calorie threshold.
3. Determine the cost of achieving this threshold (the food poverty line) while maintaining
the pattern of consumption of a reference quintile.
4. Establish an allowance for non-food expenditures such that the ratio of this allowance
to the food poverty line is the same as the ratio of non-food to food expenditures for
the reference quintile.
5. Set an overall poverty line, equal to the sum of the food poverty line and the non-food
expenditure allowance, and determine the number of persons living in households with
per capita consumption beneath this level.
The di⁄erent poverty lines of Vietnam in the years 1993 and 1998 are brought in Table
2.
Details of the procedure used are provided in the appendix to this chapter (Appendix
C.1). The resulting estimates of poverty according to various poverty indicators are reported
in Table 5.
15Table 2: General Poverty Lines, Annual Vietnamese Dongs
Poverty Line Vietnam 1993 Vietnam 1998
$1/day 629,341 953,794
$2/day 1,258,682 1,907,588
Capability Based 1,160,363 1,758,581
NOTE.￿ Value of the poverty line is expressed in Vietnamese
Dongs of each year.
3.2 Applying the Methodology to Nicaraguan Data
The data for Nicaragua are from the Nicaraguan LSMS for 1997-98 (known as the EMNV
1998 Survey). We have followed the methodology used in Vietnam to calculate the capability-
based poverty line for Nicaragua, employing both general and food-based CPIs to calculate
equivalents in time. The details of the application of this methodology to Nicaragua are
provided in the appendix to this chapter (Appendix C.2).
3.2.1 Nicaraguan Income Poverty Estimates
Once we had computed the poverty line for Nicaragua, the next step involved calculat-
ing income poverty estimates. From the household-level data set, we created an expanded
individual-level data set in which each member of each household was assigned the annual
per capita expenditure of that household. We then calculated the headcount ratio: the pro-
portion of persons in the population whose per capita expenditure was below the poverty
line. Similarly we computed the aggregate poverty gap, income gap ratio, Sen Index and
the Foster-Greer-Thorbecke indices with values of ￿ equal to 1.5, 2, 2.5, 3, 3.5, and 4 and
calculated standard errors (the methodology is discussed further below) so as to judge the
16Table 3: General Poverty Lines, Annual Nicaraguan Cordobas, 1998
Poverty Line Value (Cordobas 1998)
$1/day General CPI 4,017.2
$2/day General CPI 8,034.4
$1/day Food CPI 4,119.4
$2/day Food CPI 8,238.9
Capability Based 3,018.4
precision with which the poverty measures were estimated.
Next, we compared our capability-based estimates of income poverty in Nicaragua with
the estimates that the money-metric methodology would have produced. The comparison
was done with the poverty estimates corresponding to di⁄erent poverty lines: the $1 PPP
per day and $2 PPP per day poverty lines adjusted by the consumer price index or a food
price index for the country.8 The poverty lines are presented in Table 3.
The table indicates that our capability-estimates are lower than the $1 per day estimates.
That this is so can be con￿rmed by referring to Table 6, which reports income poverty
estimates, for Nicaragua, for varying poverty lines and measures of poverty.
3.3 Applying the Methodology to Tanzanian Data
The data for Tanzania are from the 2000/01 Tanzanian Household Budget Survey (HBS),
conducted by the National Bureau of Statistics between May 2000 and June 2001. Once
again, we applied our chosen methodology to establish a poverty line for Tanzania. The
8Shaohua Chen of the World Bank kindly provided us with the consumer price indices. These originate
in the World Bank￿ s Development Data Group and are the same ones used in the Bank￿ s global poverty
assessments. The food price indices used are produced by the ILO and available in the World Bank￿ s World
Development Indicators.
17Table 4: General Poverty Lines, Annual Tanzanian Shillings, 2000/01
Poverty Line Value (Shillings 2000/01)
$1/day General CPI 147,613.5
$2/day General CPI 295,227.0
$1/day Food CPI 158,410.8
$2/day Food CPI 316,821.7
Capability Based 80,365.1
details of the application of this methodology to Tanzania are provided in the appendix to
this chapter (Appendix C.3).
3.3.1 Tanzanian Income Poverty Estimates
We produced income poverty estimates based on our capability-based poverty line for Tan-
zania. We provide a summary of the results based on our capability-based income poverty
line and on the $1 and $2 PPP per day income poverty lines. Once again, we used both
the general CPI and a food CPI to convert the IPL from local currency units in the base
year to the local currency units of the survey year. Since the Household Budget Survey
was administered over the period of a whole year from mid-2000 to mid-2001, we used the
geometric means of the price indices pertaining to the relevant years. In Table 4, we report
the di⁄erent poverty lines that we employed.
Our detailed poverty estimates for di⁄erent poverty lines and measures of poverty for
Tanzania are presented in Table 7.
184 Inter-Country Income Poverty Comparison and Ag-
gregation According to Alternative Approaches: Re-
sults
Tables 5￿ 7 present the three types of poverty estimates for the di⁄erent country-years. These
are Vietnam in 1993 and 1998, Nicaragua in 1998, and Tanzania in 2000/01. The results
are based on three di⁄erent poverty lines: the $1 a day, $2 a day, and the capability-based
poverty lines. Both the $1 a day and $2 a day money-metric poverty lines are de￿ned by the
World Bank for a particular base year: 1993. As noted, we use both general and food price
indices to adjust these poverty lines to their assessment year equivalents.
In the tables, the magnitude of the poverty line can be read in the ￿rst row. We provide
estimates for the head count ratio, income gap ratio, and poverty gap ratio, along with
the aggregate poverty gap, Sen Index and the Foster-Greer-Thorbeck indices for di⁄erent
values of ￿. For each poverty estimate, the associated bootstrapped standard error is in
parentheses.
We ask three kinds of questions:
1. Does the extent of estimated poverty depend on the poverty identi￿cation concept
used?
2. Do the ordinal and cardinal comparisons among country-years depend on the poverty
19identi￿cation concept used?
3. Does the poverty identi￿cation concept used in￿ uence the estimated extent of aggregate
poverty and the share of that aggregate in di⁄erent countries?
To examine the ￿rst question, consider initially the case of Tanzania in 2000-01 (Table
7). Columns (1) and (3) report estimates based on a $1 a day poverty line, using the food
CPI and the general CPI respectively. Columns (2) and (4) report estimates for the $2 a day
poverty line. Column (5) reports the poverty estimates for the capability-based poverty line.
Each row corresponds to a di⁄erent poverty measure. We can see that the capability-based
poverty line consistently gives lower estimates than the $1 a day based estimates, regardless
of the poverty measure used.
The reduction is substantial; whereas according to the $1 a day poverty line, 75 percent
of the Tanzanian population is poor; according to the capability-based poverty line, only 40
percent is poor. A similar pattern can be seen in the results for Nicaragua as well (Table
6), although the reductions are less drastic. Whereas the use of the $1 a day poverty line
generates a 44.6 percent headcount ratio, the headcount ratio associated with the capability-
based poverty line is 30.6 percent. Once again, we consistently ￿nd this across poverty
measures.
On the other hand, for Vietnam in 1993, the use of the capability-based poverty line
gives rise to much higher poverty estimates than the $1 a day poverty line, although they
are below the $2 a day estimates. This is true for Vietnam in 1998 as well. The presence
20Table 5: Poverty Statistics, Vietnam 1993￿ 1998
Poverty Line 1993 1998





































































































































NOTE.￿ Bootstrapped standard errors are in parentheses. See text for details. The $1 a day
poverty line for 1993 is 629,341.1 dongs. The Capability-based poverty line for 1993 is 1,160,363
dongs. The $1 a day poverty line for 1998 is 953,794 dongs. The Capability-based poverty line
for 1998 is 1,758,581 dongs.
Table 6: Poverty Statistics, Nicaragua 1998















































































































NOTE.￿ Bootstrapped standard errors in parentheses. See text for details. The $1 a day
food-CPI poverty line is 4,119.44 cordobas. The $1 a day general-CPI poverty line is 4,017.20
cordobas. The Capability-based poverty line is 3,018.42 cordobas.
21Table 7: Poverty Statistics, Tanzania 2000/01















































































































NOTE.￿ Bootstrapped standard errors in parentheses. See text for details. The $1 a day food-
CPI poverty line is 158,410.83 Tanzanian Shillings (TSH). The $1 a day general-CPI poverty line
is 147,613.50 TSH. The Capability-based poverty line is 80,365.10 TSH.
of data for two di⁄erent years for Vietnam also allows one to see if the choice of poverty
line a⁄ects the rate of poverty reduction. According to the $1 a day poverty line, poverty
fell from 13.4 percent in 1993 to 5.2 percent in 1998, a reduction of 61 percent. According
to the $2 a day poverty line, the reduction was 34 percent. Once again, the use of the
capability-based poverty line gives rise to a rate of reduction that is between the two, at 38
percent (see Table 8).
Table 8: Vietnam Head Count Ratio (HCR) Reduction
Poverty Line HCR 1993 HCR 1998 HCR 98/HCR 93 HCR Reduction
$1/Day 13% 5% 0.3846 61.5%
$2/Day 64% 42% 0.6563 34.4%
Capability-Based 58% 36% 0.6207 37.9%
NOTE.￿ Source: First row of Table 5.
However imperfect our capability-based approach might be, it was constructed with the
22explicit aim of capturing the minimum cost of achieving the same basic capabilities in each
of these three countries. In light of this, the fact that our estimates di⁄er drastically from the
money-metric estimates is informative. It raises the concern that the money-metric poverty
lines fail to represent the cost of achieving basic capabilities in these countries, whether or not
they re￿ ect prevailing norms and conceptions of poverty (for which there is little evidence).
In answer to the second question, we ￿nd that the ordinal rankings of country-years
according to the extent of poverty are often robust to the choice of identi￿cation concept. In
Table 9, dominance relations are represented in a Hasse diagram (following the suggestion
made by Amartya Sen in diverse writings that intersection partial orderings can be a valuable
device in empirical investigations). A dominance relation is identi￿ed as existing only if
one measure can be deemed greater than another at the 95 percent level of con￿dence.
The dominance relations are represented by a vertical hierarchy: country-years with greater
poverty are placed in a tier vertically above country-years with less poverty. Countries
which do not stand in any dominance relation to one another are placed in the same tier.
For example, consider the capability-based estimates of the Head Count Ratio (HCR). The
diagram shows that Vietnam in 1993 had a higher HCR than Vietnam in 1998, at a 95%
signi￿cance level. It was also higher than Tanzania 2000-01, which in turn, together with
Vietnam 1998, was higher than Nicaragua 1998. The HCRs of Tanzania 2000-01 and Vietnam
1998 are not signi￿cantly di⁄erent from each other. It can also be seen that Tanzania
(2000/01) is almost always estimated to have had greater poverty than Nicaragua is estimated
23to have had in 1998. This relationship breaks down only for the most distribution sensitive
FGT indices, and for speci￿c methods of calculating standard errors. Similarly, it is almost
always the case that Vietnam in 1993 is estimated to have had greater poverty than Vietnam
is estimated to have had in 1998. Thus, some dominance relations are stable, irrespective of
the concept underpinning the poverty line or the poverty measure used.
However, some dominance relations are altered drastically. The money-metric IPL based
poverty estimates almost always suggest that poverty was greatest in Tanzania (2000/01),
second greatest in Nicaragua (1998), third greatest in Vietnam (1993) and fourth greatest in
Vietnam (1998). In sharp contrast, the capability-based estimates suggest that poverty was
almost always highest in Vietnam in 1993. However, it is ambiguous whether it was lowest
in Vietnam in 1998 or in Nicaragua in 1998.
An important observation emerges from this table. Income poverty appears to have
decreased in Vietnam from 1993 to 1998, regardless of the method used. There exists a
broad-based perception that there was a large decrease in poverty in Vietnam in the 1990s. It
is hence reassuring that the capability-based results con￿rm this. This reduction is apparent
in the money metric estimates as well. However, when we compare countries (for example,
Tanzania 2000-01 with Vietnam 1993), the direction of ordinal comparisons depends on the
choice of the poverty identi￿cation concept. It may be checked that the ordinal comparisons
between country-years are almost uniformly invariant to the choice between money-metric
($1 or $2 per day) IPLs. On the other hand, ordinal comparisons between country-years
24Table 9: Hasse Diagram for Vietnam, Nicaragua, and Tanzania Poverty Statistics
Poverty Line $1 GCPI $1 FPI $2 GCPI $2 FPI Capability
HCR T T T T V93
N N N N T,V98
V93 V93 V93 V93 N
V98 V98 V98 V98
IGR T T T T V93,T,N
N N N N V98
V93 V98 V93 V98 V93 V93
V98 V98
PGR T T T T V93
N N N N T
V93 V93 V93 V93 V98,N
V98 V98 V98 V98
Sen T T T T V93
N N N N T
V93 V93 V93 V93 V98,N
V98 V98 V98 V98
FGT(1.5) T T T T V93
N N N N T
V93 V93 V93 V93 V98,N
V98 V98 V98 V98
FGT(2, 2.5, 3) T T T T V93
N N N N T
V93 V93 V93 V93 N
V98 V98 V98 V98 V98
FGT(3.5) T T T T V93, T
N N N N N
V93 V93 V93 V93 V98
V98 V98 V98 V98
FGT(4) T T T T V93, T
N N N N N
V93 V93 V93 V93 V98
V98 V98 V98 V98
NOTE.￿ GCPI is General Consumer Price Index. FPI is Food Price Index. T stands for
Tanzania 2000-01, N for Nicaragua 1998, V 93 for Vietnam-1993, and V 98 for Vietnam-1998.
For FGT(3), under the capability-based poverty line, T is not signi￿cantly di⁄erent from N.
Under the capability-based poverty line, FGT(3:5) and FGT(4) of Tanzania can be deemed to
be larger than corresponding measures of Nicaragua only at the 10% signi￿cance level.
25are greatly in￿ uenced by the choice between a capability-based poverty line and a money-
metric poverty line. There is a straightforward way to understand this phenomenon. Income
poverty estimates are determined by the level of the poverty line and the income pro￿le
(or distribution of absolute incomes) in each country. A shift from the $1 per day IPL to
the $2 per day IPL entails a doubling of the poverty line in each country (since the PPP
used to convert the IPL into local currency and the CPI used to convert the poverty line
from the base year to the assessment year do not change as a result of this shift). Although
such a shift need not preserve ordinal rankings of poverty across countries (since income
pro￿les can vary in shape across countries, so that the impact of the doubling of the poverty
line on the headcount may vary from country to country), it has done so in this case. In
contrast, a shift from a money-metric ($1 or $2 per day) IPL to a capability-based poverty
line entails a change in the magnitude of the poverty line which varies in proportion from
country to country. For example, a shift from the $1 per day poverty line to the capability
based poverty line leads to an increase in the poverty line by 84 percent in Vietnam in 1993
whereas it leads to a decrease of 45 percent in Tanzania in 2000/01. The shift from money-
metric to capability based income poverty lines leads to changes that vary both in direction
and magnitude from country to country. It is not surprising that the results change the
ordinal rankings of income poverty estimates of countries. A single correction factor applied
to the money-metric poverty line in all countries will not work to bring the money metric
poverty line in line with a capability-based concept of income poverty. Thus, no ￿quick ￿x￿
26Table 10: Synthetic World A (Vietnam 1998, Tanzania 2000, Nicaragua 1998). World Pop-
ulation=115,027,080
Poverty Line $1/Day $2/Day Capabilities
World Head Count (HC) 31,529,871.6 67,851,421.3 42,252,195.8
World HC Ratio 27% 59% 37%
Nicaragua￿ s Share of World HC 7% 6% 3%
Tanzania￿ s Share of World HC 81% 47% 32%
Vietnam￿ s Share of World HC 13% 47% 65%
Table 11: Synthetic World B (Vietnam 1993, Tanzania 2000, Nicaragua 1998). World Pop-
ulation=108,855,380
Poverty Line $1/Day $2/Day Capabilities
World Head Count (HC) 36,955,134.8 80,554,709.3 55,901,134.6
World HC Ratio 34% 74% 51%
Nicaragua￿ s Share of World HC 6% 5% 3%
Tanzania￿ s Share of World HC 69% 40% 24%
Vietnam￿ s Share of World HC 25% 56% 73%
in the form of a change in the IPL will su¢ ce to eliminate the biases associated with the
money-metric approach to poverty assessment.
The third question we asked was whether the estimated extent of aggregate income
poverty and the contribution of a speci￿c country to aggregate income poverty are in￿ uenced
by the criterion used to identify the poor. Since the poverty estimates vary so much, it is not
surprising that both aggregate income poverty and the share of that aggregate represented
by income poverty in each country are a⁄ected. In Tables 10 and 11, we generate ￿synthetic￿
worlds consisting of just three countries. Synthetic World A consists of Vietnam in 1998,
Tanzania in 2000, and Nicaragua in 1998. In Synthetic World B, we have Vietnam in
1993, Tanzania in 2000, and Nicaragua in 1998. The synthetic worlds are based on the
actual populations of these countries in these years. Both the extent of aggregate income
27poverty and the contributions of each country to aggregate income poverty do indeed vary
signi￿cantly according to the criterion used to identify the poor. In both worlds, a capability
based analysis leads to a worldwide headcount ratio which is substantially at variance with
those generated by the $1/day and the $2/day identi￿cation criteria, and which lies between
them. The contribution of individual countries to global income poverty varies dramatically
depending on the identi￿cation criterion used. For example, in the ￿rst arti￿cial aggregate
considered, Vietnam￿ s share of world income poverty rises from 13 percent (using the $1/day
identi￿cation criterion) to 65 percent (using the capability-based identi￿cation criterion).
Our rankings of countries must not in any way be taken as authoritative. Our results
su⁄er from many obvious ￿ aws, among which are the following. First, the survey designs are
di⁄erent in di⁄erent countries, forcing us to make certain judgments in order to carry out
this exercise, and these judgments may be questioned. Second, the non-food poverty line we
construct (based on the equiproportionality assumption) may be inappropriate, and indeed
its appropriateness may vary from country to country. Third, we do not use equivalence scales
to adjust for di⁄erences in the calorie and other requirements of di⁄erent groups of people
(as de￿ned by sex, age, etc.). Fourth, while it is useful to employ the consumption pattern of
a reference quintile in order to de￿ne the composition of the food basket assumed necessary
to command at the poverty line (in order to make appropriate allowance for prevailing food
habits and preferences), this procedure may also lead to problems arising from systematic
di⁄erences in real income across countries. If the reference quintile in one country possesses
28a higher real income than that in another, it may also possess a richer diet (e.g. one that is
more varied and contains foods that are nutritionally or otherwise superior). This reference
quintile may consume more ￿expensive calories￿ than does that in another country, and
hence the food poverty line imputed by our procedure in this country would be (arguably
inappropriately) higher. The result would be a substantive non-equivalence of the poverty
line across countries, which may be thought to undermine the claim that we have established
comparable poverty lines. Concerns of this type are legitimate. However, such problems can
be diminished or overcome in a more comprehensive and detailed future program of poverty
line construction and survey design aimed at more adequately supporting capability-based
income poverty comparisons.
5 Conclusions
A requirement for meaningful comparison and aggregation of poverty across countries is
that the same criterion must be used to identify the poor regardless of where they live.
We have argued that the use of an identi￿cation criterion based on the possession of ele-
mentary capabilities provides an approach to international income poverty comparison and
aggregation that is both coherent and meaningful, unlike existing money-metric approaches.
In our empirical exercise involving three countries from three continents (Nicaragua, Tan-
zania, and Vietnam), we have demonstrated that it is possible to produce internationally
comparable capability-based income poverty estimates of a limited kind using existing data
29sources. Standard errors were constructed and intersection partial ordering techniques were
employed to establish which pair-wise inter-country poverty comparisons are robust to the
choice of identi￿cation criterion and which are not. In our case study, both cardinal and
ordinal comparisons were a⁄ected by the choice of approach.
This ￿nding suggests that the choice of identi￿cation criterion may be an important
determinant of our judgments concerning which countries are poorer than others and by
how much. We do not make the claim that our poverty estimates are authoritative because
they were produced using data sources that were not speci￿cally designed to support the
exercise we have undertaken and based on strong simplifying assumptions. However, unlike
existing money-metric international poverty lines, our poverty lines possess a meaningful and
plausibly uniform interpretation. The fact that they lead to substantially di⁄erent estimates
of absolute and relative poverty levels than money-metric poverty lines suggests that existing
methods of poverty estimation ought to be critically reevaluated.
The exercise presented here points to the desirability of undertaking international co-
ordination of survey design and poverty line construction methods. Such coordination will
facilitate larger scale application of capability-based international poverty comparison and
aggregation. An e⁄ort of this kind must identify relevant elementary capabilities and the
characteristics of the commodities that promote them. There may be almost universal agree-
ment on some elementary income-dependent capabilities (such as the ability to be adequately
nourished) and on the characteristics of commodities that promote them (such as calorie
30content), whereas agreement about other relevant elementary income-dependent capabilities
(and the characteristics of commodities that promote them) may not be so readily achieved.
The possibility of controversy over what the relevant elementary income-dependent capabili-
ties are and how they are furthered is not in itself reason to dismiss the approach as infeasible.
Rather, it is reason to seek an operationally adequate consensus over such questions.
Although our aimhas been to show the feasibility and desirability of undertaking capability-
based income poverty comparisons using available data, we have not meant to suggest that
available data is adequate for this purpose. The development of common international survey
design and poverty line construction protocols is a requirement for increasing the coherence
and meaningfulness of international poverty comparison and aggregation. Finally, income
poverty assessment, although an essential dimension of poverty assessment generally, re-
mains only one aspect of such assessment. Income poverty assessment must be informed
by the capability perspective but cannot begin to exhaust the relevance and reach of that
transformative approach.
(Chapter head:)
A Construction of the Vietnam Poverty Line
The head count ratio for Vietnam was calculated by the Vietnam Living Standards Survey
(VLSS) as follows.
31The calorie anchor used was 2100 calories per day. Using the data on household per capita
expenditure from the VLSS 1993, survey households were divided into quintiles according
to their total expenditures per capita. No distinction was made between rural and urban
sectors. The average calorie intake per person per day was calculated for each quintile based
on the quantities of food consumed by these households, with some calorie numbers imputed
when exact quantities consumed were not clear.9
The quintile the calorie intake of which was closest to 2100 was identi￿ed as the ￿ reference
quintile￿ . This was quintile 3, with a per-capita calorie intake of 2052 calories per day.
Its average food basket was used to construct a ￿ synthetic￿food basket containing 2100
kilocalories and possessing the same consumption pattern as the reference quintile. The
average quantities of the food items consumed by the reference quintile were scaled up
linearly (by 2100 ￿ 1969) to create a "synthetic" food basket containing the required total
calorie content.10 This food basket consists of the quantities of 40 food items that if consumed
by a person in a year, can generate a food energy intake of 2100 calories per day. To convert
from daily calorie intake to yearly, 2100 was multiplied by 365. Median national prices
calculated from the VLSS 93 commune-level price data were used to price the food basket.
The prices recorded in the VLSS were observed in January 1993. Evaluation of the cost of
the synthetic food basket at the median national prices gives an estimate of the national
9In some cases where caloric values could not be computed directly, either because of lacking calorie
conversion information or when the goods were consumed too inrregularly to be reported, they were imputed.
See World Bank (1999) for more details.
10The number 1969 is used instead of 2052 because 2052 is the post-imputation number.
32￿ food poverty line￿of 749,723 Dong per person per year. For the third quintile, non-food
expenditures were 401,291 Dong per person per year. This number was scaled up by 1.023
(= 2100￿2052) to arrive at a non-food expenditure allowance at the poverty line of 410,640
Dong. The national overall poverty line was set accordingly at 1,160,363 Dong (= 410,640
+ 749,723): the sum of the food poverty line and the non-food expenditure allowance. To
arrive at more speci￿c regional poverty lines, regional price de￿ ators were constructed from
the price questionnaire of VLSS 93, in which the weights were the expenditure shares of all
(food and non-food) items.11
We were able to reproduce the poverty estimates produced by the LSMS and include them
in Table 5 below along with associated standard errors (the methodology of constructing
those is discussed further below). We provide resulting estimates for Vietnamese poverty in
two di⁄erent LSMS survey years, 1993 and 1998. We also constructed $1 a day and $2 a day
poverty estimates for Vietnam in each year. We used the o¢ cial general CPI for Vietnam
to translate these poverty lines (Actually $1.08 PPP and $2.16 PPP a day) from their base
year (1993) to the 1998 assessment year. Since no food-CPI is available for Vietnam for the
year 1993, we did not also use a food-CPI for this purpose, as we did for the other countries
in the study.
11Since the survey was carried out in di⁄erent months in di⁄erent communes even within 1992-93, all
household nominal expenditures were de￿ ated so as to express them in the currency units of January 1993.
For this, monthly price de￿ ators for 3 categories: rice, other food, and non-food items, provided by the
Vietnamese General Statistical O¢ ce (GSO) were used.
33B Construction of the Nicaragua Poverty Line
We constructed a capability-based poverty line for Nicaragua as follows:
1. The Nicaragua LSMS asked each survey household to report the quantities of foods
purchased and foods received as gifts over the past 15 days. Households were asked
questions about 62 di⁄erent foods. Our ￿rst step was to assess the calories consumed
per day per person in each household. This required converting each food quantity
consumed into the calories it contained.12 We then multiplied each quantity-unit by
the appropriate conversion factor to arrive at the implied calorie consumption from
each food quantity. The aggregate of these resulting calories consumed over all foods
gave the total calorie consumption per day by the household. This total was divided
by the number of household members to arrive at the calorie expenditure per capita
for each household.
2. Next, we used data on the total per capita expenditure by each household and divided
the sample into quintiles of per capita total expenditure.13 For each of the ￿ve quintiles
we computed the mean per capita calorie consumption. These means are presented
in Table 12. As can be seen, at 2091.39 calories per day, the mean per capita calorie
consumption of quintile 2 was closest in absolute di⁄erence to 2100. Therefore, the
12Carlos Sobrado of the World Bank provided us with the calorie conversion factors used to prepare the
Nicaragua LSMS report.
13To account for the non-random sampling design of the survey, we compute weighted statistics in all
steps. The individual weights (or in￿ ation factors) are provided in the LSMS data.
34food poverty line was anchored to the average food basket of persons in the reference
quintile. A synthetic food basket was constructed by scaling up this average food
basket (by multiplying by 2100 ￿ 2091:39 = 1:004) so that the synthetic food basket
contained a total calorie content of 2100 calories per day. The next task was to price the
synthetic food basket. For each food whose quantity was reported by the household,
the price at which the food was purchased was also reported in the survey. Moreover,
households reported the monetary value of foods that they received as gifts. For each
household, we identi￿ed the resulting unit-value information corresponding both to the
purchased and received items. We then computed the median price of each food-unit
combination over all survey households, the unit-value of the purchased and the gifted
items being treated alike. These median prices were used to price the food basket
consumed by each household. This total household expenditure was then divided by
the total number of household members to arrive at the food expenditure per person
per day in each household and was multiplied by 365 to arrive at the annual food
expenditure per person in each household in the reference quintile. The mean of these
per-person annual expenditures is taken to be the purchasing power a person living in
Nicaragua needed to have during 1998 to consume 2100 calories per day. The use of
the average food basket of the reference quintile helps to ensure that this food poverty
line re￿ ects local dietary norms. This is the food poverty line for Nicaragua: 2036.526
Nicaraguan cordobas per capita/per year.
35Table 12: Calories Consumed Per Capita Per Day, by Quintile. Nicaragua 1998






Table 13: Expenditures by Quintile 2. Nicaragua 1998.
Components of the General Poverty Line Observations Mean Std. Dev.
Annual food expenditure 766 2036.53 909.01
Annual non-food expenditure 766 981.90 884.10
3. To go from the food poverty line to the overall poverty line, we needed to add to
the food poverty line an allowance for non-food expenditures. The mean non-food
expenditure of the 2nd quintile was 981.90 cordobas. This is added to the food poverty
line to arrive at an overall poverty line per year of 3018.42 cordobas (in the survey
year). See Table 13.
C Construction of Tanzania Poverty Line
We constructed a capability-based poverty line for Nicaragua as follows:
1. The Tanzanian Household Budget Survey (HBS) asked households about their item-
wise food consumption from a wide spectrum of sources. This included food consumed
from purchases, own production, received gifts, and other sources. Also, the quan-
tities of individual food items were reported, each with associated total monetary
value. Since no direct price data were available, we used these to establish the me-
36Table 14: Calories consumed per capita per day, by quintile. Tanzania 2000/01






dian unit values for each food item and treated these as the median prices The total
calorie consumption per capita within each household was established by using the
calorie conversion tables found in the ￿nal report of the Household Budget Survey, Na-
tional Bureau of Statistics (2002). We calculated the total calories consumed by each
household from its consumption of each food item and arrived at per capita calorie
consumption for each household.
2. Next, we used total expenditure per capita for each household to divide the sample
into quintiles. With an average daily per capita consumption of 2161.44, the second
quintile was picked to be the reference group (see Table 14).
3. We calculated the average per-capita consumption of each food item in the second
quintile, measured in units of consumption (e.g., grams, ml, or ￿pieces"), assuming
zero consumption of food items for which the households did not report any value. We
then scaled the resulting average bundle down (by multiplying by 2100 ￿ 2161:44) to
create a synthetic bundle with calorie content of 2100 calories per day. Multiplying the
median prices calculated above by this vector of standardized average consumption
yielded the food poverty line of 170.7 Tanzanian Shillings (TSH) a day, or 62,306.5
37TSH￿ s a year (in 2000/01 TSH￿ s).
4. In the same way as we did for the food poverty line, we rescaled the average per-capita
non-food expenditure of quintile 2 households (by multiplying by 2100￿2161:44). This
gave us the non-food expenditure allowance of 49.48 TSH a day, or 18058.5 TSH￿ s a
year (in 2000/01 TSH￿ s).
5. The general poverty line is the sum of the food poverty line (from 3) and the non-food
expenditure allowance (from 4): 80,365.1 Tanzanian Shillings a year.
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